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ABST RACT
Umbilical hernia is one of the types of ventral hernias of the abdominal wall
and it represents the externalization of a part of the abdominal contents
through a defect of the anterior abdominal wall located in the umbilical
region. It is estimated that more than 20 million abdominal wall hernia
surgeries are performed worldwide each year. The paper presents a
retrospective study on the patients diagnosed with umbilical hernia and
admitted to the First and Second Surgery Departments of the Sibiu County
Emergency Clinical Hospital. The study includes 82 cases diagnosed with
umbilical hernias over a period of 4 years, between 01.01.2017 and
31.12.2020. Open and laparoscopic surgical techniques are compared in
terms of outcomes and postoperative complications. Most cases of umbilical
hernia were within the age group 51-70 years, with a slightly higher
incidence in males. Arterial hypertension and obesity were the most frequent
comorbidities. The alloplastic, classic or laparoscopic procedure became the
most widely used due to benefits such as: rapid socio-professional
reintegration, short-term hospitalization and low incidence of relapses and
postoperative complications. The current trend is for the IPOM laparoscopic
procedure to become the gold standard in the treatment of umbilical hernias.

Introduction
Umbilical hernias are the second most common forms
of hernia in adults, after inguinal hernias, and they
represent 6% -14% of all hernias of the abdominal wall [13]. Approximately 10% of all primary hernias include
umbilical and epigastric hernias [4]. Although it is a very
common condition among children, about 90% of the
umbilical hernias in adults are acquired, without a history
of umbilical hernia in childhood. The incidence of
umbilical hernia in the general adult population is 2%,
being much more common in obese women, multiparous
or in patients with cirrhosis. The risk factors are the same
as in the case of other hernias of the abdominal wall,
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causing an increase in the intra-abdominal pressure and/ or
a decrease in parietal resistance. The repetitive action on
the abdominal wall due to the increased intra-abdominal
pressure favors the stretching of the abdominal muscles
and the presence of adipose tissue acts by separating the
fascicles and muscle layers, weakening the aponeurosis
and favoring the appearance of umbilical hernias [5,6].
Generally, umbilical hernias in men are most often
incarcerated, while women are more likely to have an
asymptomatic reducible hernia. However, 70% of the
hernia defects are performed on men [6]. The evolution of
ventral hernia repairs has a long history, starting from
ancient Egypt from the recognition of ventral hernias to
their current management, with significant contributions
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from various authors [7]. In 1899, Mayo described his
famous transverse overlap technique for umbilical hernia,
which was adopted by many surgeons for hernia repair.
Others, such as Witzel, Goepel, and Bartlett, have
described the repair of the hernia by continuous sutures of
the fascia of the external oblique. This encouraged
surgeons to explore alternative techniques for
strengthening the abdominal wall. Advances in surgery
have led to more cases of ventral hernia formation, and this
has required the development of new techniques and new
materials for the management of ventral hernias [8]. In
1890, T. Billroth suggested that the ideal way to repair
hernias was to use a prosthetic material to close the hernia
defect. Many materials were used, but all failed due to
infections, rejection by the body and recurrences [9].
Marlex was one of the first synthetic meshes made of
polypropylene that revolutionized hernia repairs and
contributed substantially to the introduction of the
"tension-free" concept [10].
The surgical treatment of ventral hernias has changed
dramatically in recent decades with the introduction of
laparoscopy and prosthetic biomaterials to strengthen the
abdominal wall [11]. Laparoscopic ventral hernia repair
was first described in 1992 by Karl Leblanc. By performing
the IPOM procedure, he reported a shorter hospitalization
period, a lower recurrence rate and fewer complications
compared to classical techniques. The laparoscopic repair
of ventral hernia is based on the principles of the technique
described by Rives and Stoppa, which states the
importance of placing preperitoneal or intraperitoneal
prostheses to ensure a uniform distribution of force, which
can lead to higher resistance and lower recurrence rates
[12,13].
If the s-IPOM procedure is performed, the parietal
defect is left open, and if the IPOM-plus procedure is used,
the parietal defect will be closed with a continuous
intraperitoneal thread or with separate threads passed
transparietally, a procedure which, if so, decreases
recurrence.
This paper aims at presenting the outcomes of the 2
alloplastic procedures (classic alloplastic and laparoscopic
procedure) compared to the classic anatomical one, in the
treatment of umbilical hernias in terms of efficacy,
applicability and performance. Also, the study aims at
following the aspects and the results obtained in
laparoscopic procedures (IPOM and IPOM-plus)
depending on the particularities of the patients.

Materials and Methods
This is a retrospective study on the patients diagnosed
with umbilical hernia and admitted to the 1st and 2nd
Departments of Surgery in Sibiu County Emergency
Clinical Hospital. The study includes 82 cases operated on
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for umbilical hernias over a period of 4 years, between
01.01.2017 and 31.12.2020. All the patients over 14 years
of age who underwent surgery in a chronic and acute
regimen, for primary or recurrent umbilical hernias, were
included. Young patients under the age of 14 and those
who were not operated on were excluded. The statistical
data processing was performed using Microsoft Office
Excel 2016.
The data collection and integration were performed
from sources that were extracted from the database of Sibiu
County Emergency Clinical Hospital. These results were
correlated with the current data from the international
literature on umbilical hernias.
The parameters followed in the evaluation of the
patients included in the study group are: the age, the sex of
the patients, the environment, the distribution by year of
cases diagnosed with umbilical hernia, the associated
comorbidities, the type of umbilical hernia (primary or
recurrent), the type of surgical procedure performed
(classic or laparoscopic), the type of anesthesia performed,
the period of hospitalization depending on the type of the
surgical procedure performed and the postoperative
complications.
The description of the surgical techniques used
During the anatomical procedure, an elliptical incision
is made, which circumscribes the umbilical scar, involving
the skin, the subcutaneous cellular tissue, up to the level of
the anterior aponeurosis, completely isolating the hernia
sac circumferentially. Subsequently, the hernia sac is
isolated by viscerolysis from the adjacent tissues, a stage
followed by its opening, after making sure that we removed
the saccular contents in the peritoneum.
The next operative time consists in closing the sac, with
the resection of the saccular surplus up to the level of the
aponeurotic edges. To close the wall, the Mayo technique
was used in a single plane or in a double layer, on the
lapel, with wires placed transversely, at a distance
of 1 cm. As technical variants, in terms of incisions, there
can be: smaller or larger, in relation to the parietal
dehiscence; longitudinal or bypassing the umbilical
scar [14].
In the cases in which we used the classic alloplastic
procedure, we made the incision at the level of the skin,
supra- and sub-umbilical, with the sectioning of the
subcutaneous tissue and the circular isolation of the sac, its
dissection and its subsequent opening. After the reduction
of the viscera in the peritoneal cavity and their viscerolysis,
the hernia sac is partially resected and closed. A
retromuscular properitoneal prosthesis was placed
according to the Rives-Stoppa procedure, circularly
overcoming the defect on a length of 5 cm.
The fixation of the prosthesis is practiced at a distance
from the edges of the defect, with several separate wires
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that cross the structures at the lateral edge of the right
abdominal muscles. In order to close the sheaths of the
right abdomen, a Biopro 3.0 Sourjet type of thread was
used. The skin suture and the wound dressing conclude the
operative act [15,16].
The (IPOM) procedure were performed under general
anesthesia and involved performing pneumoperitoneum,
either openly or with the help of the Veress needle in the
Palmer point (the left subcostal space). The first 10 mm
trocar was inserted in the Palmer point most of the time. A
30º laparoscope is used to check the entire peritoneal cavity
and visualize all parietal defects.
Two 5 mm and 10/ 12mm working trocars are inserted,
on the same side of the abdomen. In case of large defects,
one or two trocars can be inserted on the opposite side, in
order to facilitate the fixation of the prosthesis at the level
of the anterior abdominal wall. The next operative time is
to reduce the hernia content in the peritoneal cavity,
viscerolysis of the adhesions and release on an area of at
least 5 cm circular around the parietal defect of the
adhesions.
The hernia sac is not resected in the laparoscopic
procedure. The defect can be left open - s-IPOM procedure
or, it can be closed using continuous intraperitoneal thread
or separate wires passed transparietally - IPOM-plus
procedure, which has the advantages of decreasing
recurrence [17,18].
The mesh is then inserted into the peritoneal cavity
through the 12 mm trocar. The mesh has 4 pre-assembled
wires in the 4 cardinal points. With the help of the Reverdin
needle, the 4 transfixing threads are removed through small
incisions in the skin. With these threads, the mesh is fixed,
the knots being buried in the subcutaneous tissue.
Subsequently, the mesh is fixed on the inside with the help
of plastic staples applied with the help of the ProTack. The
mesh used is a Parietex ™ Optimized Composite Mesh
made of polyester with absorbable collagen layers and preplaced sutures that prevent the adhesion of the small
intestine into it.

Results
The analysis of the distribution of the cases in the
period between 2017 and 2020 shows that the number of
hospitalizations for umbilical hernias was constantly
increasing in the first 2 years included in the study,
registering a peak in 2018, with 30 cases (37%).
Subsequently, there is a slight decrease in the number of
hospitalizations for this pathology with 17 cases in 2020
(21%). This can be explained by the pandemic of
Coronavirus (SARS-CoV-2) and the low addressability of
patients to medical services during this period.
The mean age in the study group was of 62.3+/-7.4
years. The age distribution revealed a predominance of the
number of the cases observed in the age group 51-70 years,

representing a percentage of 52% for 43 cases, followed by
the age group over 70 years with 21 patients (26%) and the
41-50 age group with 14 cases (17%). The fewest cases
were registered in the age group 31-40 years, representing
only 5% of the whole studied group.
Table 1. The characteristics of the patients included in
the study group:
No of patients (%)
Age (years)

62.3+-7.4

Urban area
Rural area

54 (66%)
34 (34%)

Sex:
•
•

43 (52%)
39 (48%)

M
F

Comorbidities:
• Arterial hypertension
• Diabetes
• Liver disease
• Obesity

53 (64%)
15 (18%)
29 (35%)
47 (57%)

Type of umbilical hernia:
• Primary
• Recurrent

70 (85%)
12 (15%)

Type of surgery:
• Classic anatomical
• Open repair with
allograft
• IPOM
Type of anesthesia
• General anesthesia with
oro-tracheal intubation
• Rachianesthesia

36 (44%)
34 (41%)
12 (15%)
42 (51%)
40 (49%)

Most patients came from urban areas (66%). The higher
incidence of cases in urban areas can be explained by better
accessibility and addressability to specialized medical
services and a more developed health education, compared
to patients from rural areas. Patients from rural areas often
arrive at our clinic for an emergency, with complicated
umbilical hernias, precisely due to the lack of easy access
to specialized consultations.
There was no statistically significant difference
regarding the patients’ gender, with 52% males vs. 48%
females.
Out of the total number of patients included in the
study, the most frequently encountered comorbidities
were arterial hypertension (64%) and obesity (57%).
Hepatopathies were present in 29 patients, representing
35% and type II diabetes and associated lung pathologies
were associated with umbilical hernias to a lesser extent,
namely 15 patients for each pathology.
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The analysis of the distribution of cases, depending on
the type of umbilical hernias shows that the number of
hospitalizations for primary umbilical hernias had a much
higher incidence (85%) as opposed to recurrent ones
(15%). In addition, all patients with recurrent umbilical
hernia were hospitalized for emergency surgery.
An important aspect that is worth mentioning is that all
the patients hospitalized with the diagnosis of recurrent
umbilical hernia have previously benefited from classic
surgical treatment using the anatomical procedure.
In our departments, during the 4 years included in the
study, three types of procedures were performed for the
surgical treatment of umbilical hernia. The most frequently
used procedure was the classic anatomical one (44%),
followed by the classic procedure with textile allograft
performed (41%) and IPOM laparoscopic procedure
(15%). However, an important aspect to mention is the
progressive annual increase in the use of laparoscopy in
umbilical hernias. If in 2017, only one intervention was
performed using this procedure, in 2020, 6 patients
benefited from the IPOM procedure.
There is no significant difference in terms of the general
vs. the spinal anesthesia used in the study group (51% vs.
49%). However, choosing the type of anesthesia was
related to the type of hospitalization (acute/ chronic), the
type of surgical procedure, but also to comorbidities.
Patients who underwent the IPOM procedure benefited
only from general anesthesia with oral intubation.

Figure 1. Laparoscopic umbilical hernia repair: a) the
dissection of the hernia sac; b) the fixation of the textile
mesh – final aspect
Another important parameter in the patients included in
the study is the duration of their postoperative
hospitalization, depending on the type of procedure used.
Although the number of IPOM type surgeries was lower, a
significant decrease in the number of hospitalization days
can be observed in the patients who used this procedure.
Umbilical hernia surgery is generally considered a type
of surgery with a low risk of morbidity. However, a number
of postoperative complications can occur with more or less
serious consequences. They can lead to both increased
morbidity and costs through prolonged hospitalization.
During the 4 years included in this study, no major
postoperative complications or deaths occurred. The most
common complications were: seroma (5%), followed by
hematoma and wound infection (2.4%) (Table 2).
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Table 2. Postoperative outcomes in patients included in
the study group
Postoperative complications:
• Wound infections
• Seroma
• Hematoma

2 (2.4%)
4 (5%)
2 (2.4%)

Postoperative hospital days:
• Classic anatomical
• Open repair with allograft
• IPOM

4.2 (1-6 days)
3.5 (1-4 days)
1.7 (1-2days)

These complications occurred after classical surgeries
using anatomical or alloplastic procedures. There were no
immediate postoperative complications among the patients
undergoing the IPOM procedure.

Discussion
The results on the age group distribution in the present
study are similar to the results of other research, thus
showing an increased prevalence of umbilical hernias in
patients over 40 years of age. A study conducted in Saudi
Arabia in 2020, on a group of 500 participants, showed a
maximum prevalence in the age group 40-59 years,
followed by the age group> 60 years with a semisignificantly increased prevalence [19]. Another study
showed a higher prevalence of umbilical hernias in men,
aged between 60 and 70 years [20]. On the hand, other
authors found umbilical hernias to be significantly more
prevalent in females than in males, indicating that
pregnancy is a significant etiological influence [21,22].
Obesity is another import risk factor, by different
pathogenic pathways: the musculature can be
overburdened through increased food intake, the visceral
adiposity leads to a permanent increased abdominal
pressure, but also adipose tissue will react to separate
muscle bundles and layers, weaken aponeuroses, and it can
have the appearance of abdominal hiatus and direct
inguinal hernias [21]. On the other hand, intense physical
effort is also associated with an increased risk of umbilical
hernia, and this might be an explanation for the higher
prevalence in males observed in some studies [23]. We
noticed a slightly higher incidence in males, but not
statically significant. Several studies show different
results, some authors finding that a rate of umbilical hernia
is up to five times more common in women [24], while
others found an incidence of umbilical hernia repair twice
as high in males as well in females [6]. The same study,
however, mentions a variability in the results obtained,
depending on the association of risk factors in people
within the study group [6]. Another study conducted in
2017 showed a higher frequency of abdominal hernias in
females, being associated with risk factors such as obesity,
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multiparity, history of abdominal surgery, personal history
of abdominal hernias or history of abdominal trauma [21].
The chronic distension of the abdominal wall, with
increasing intra-abdominal pressure during pregnancy in
women, obesity, ascites or peritoneal dialysis cause the
stretching of abdominal muscle fibers, the history of
trauma and weakening of connective tissue being risk
factors for hernia of the abdominal walls [11,25-28].
Asolati et al. [29] found that type 2 diabetes,
hyperlipidemia, and the presence of human
immunodeficiency virus (HIV) may be risk factors for the
recurrence of umbilical hernias. Obesity, with a BMI> 30,
has also been associated with higher recurrence rates. A
recent study found that patients with a history of another
form of abdominal hernia also have an increased risk of
recurrence [5,30]. In addition, 20% of the patients with
cirrhosis of the liver complicated by ascites have an
umbilical hernia. Many recent studies have shown that the
presence of ascites and associated liver disease increase the
rate of intra- and postoperative complications in patients
with umbilical hernias [31,32].
As more and more laparoscopic surgeries are being
performed nowadays, umbilical port hernia is also an
emerging disease, with an incidence estimated between
0.38% and 5.4%. The risk factors are the size of the trocar,
the inadequate closing of the fascia, the male sex, obesity
and connective tissue disorders [33,34].
Previous studies confirm the high recurrence rate in this
procedure between 15 and 40% [35]. While the classic
anatomical procedure will likely continue to be used to
repair small umbilical hernias, mesh should be considered
when the goal is to reduce recurrence in the repair of
primary umbilical hernia. In the recurrence of this type of
umbilical hernia, the alloplastic mesh should be the first
choice for repair [35]. The anatomical procedure is widely
used for umbilical hernia defects smaller than 2 cm, but
when the defects are larger than 4 cm, this technique has
been associated with high recurrence rates. The
introduction of the alloplastic procedure reduced the risk of
recurrence compared to the anatomical closure in the
elective repair of the umbilical hernias, without any
significant difference in terms of chronic postoperative
pain [36].
The use of alloplastic mesh has proven to be beneficial
in repairing incisional and inguinal hernias, and its use has
become the gold standard in repairing both types of hernias
[37,38]. However, the technique of elective surgical repair
of umbilical hernias in adults using suture or mesh has been
widely debated and the rates of reported complications
related to both methods of repair differ from one study to
another [39]. A study by Kaufmann et al. evaluated the
efficacy of the alloplastic vs. anatomical procedure in
terms of recurrence of umbilical hernia in hernia defects
between 1 and 4 cm. The results showed a significantly

lower recurrence rate in patients who benefited from the
alloplastic procedure. A complex meta-analysis of several
randomized controlled trials suggests that the use of the
alloplastic procedure is associated with a reduced risk of
recurrence, with no additional risk of wound infection,
hematoma and seroma formation, and therefore open repair
with textile allograft should be the preferred method of
repairing the umbilical hernia [40,41].
Recently, an increasing number of laparoscopic
surgeries have been performed for the treatment of
umbilical hernias, due to the multiple benefits it can offer,
such as: rapid socio-professional reintegration, short-term
hospitalization and low incidence of recurrences. A
recently published meta-analysis, which includes 3
randomized studies and 7 retrospective cohort studies,
which enrolled a total of 16,549 patients, showed that
alloplastic laparoscopic repair was associated with a
significant reduction in recurrence rate, length of hospital
stay, wound dehiscence and wound infection [42,43]. The
results of the specialized studies coincide with the results
obtained in the current study regarding the constant
increase of laparoscopic procedures in the minimally
invasive surgical treatment of umbilical hernias.
Spinal and general anesthesia have been shown to be
effective anesthetic methods for patients undergoing open
surgery for umbilical hernia repair, but both techniques are
associated with some complications and side effects. The
safety of the procedure should prevail based on the
patient’s associated risk factors, the type of surgery and
whether the patient is hospitalized or treated in an
ambulatory care setting or in day-care centers [44,45].
Laparoscopic approaches impose the need for general
anesthesia, which may be challenging in elderly patients,
due to the frailty of the elderly [46]. Spinal anesthesia
causes hypotension, urinary retention and prolonged motor
recovery and all these may limit its routine use in outpatient
surgery and in the geriatric population. On the other hand,
spinal anesthesia provides excellent sensory and motor
blockage, prolonged postoperative analgesia and
significantly lower costs, being therefore a more
appropriate and cost-effective alternative to general
anesthesia. The results of a prospective study have shown
that spinal anesthesia provides safe and reliable surgical
anesthesia in adult patients undergoing surgical treatment
of ventral hernia. Although general anesthesia has a more
stable hemodynamic profile, spinal anesthesia provided
fewer side effects and better control of postoperative
pain [47].
During the Covid-19 pandemic, we observed an
increased proportion of cases with umbilical hernias
admitted to the emergency room. This may be correlated
with the regulations during the lockdown periods, but also
with the patients’ fear of Sars-cov-2 infection and selfisolation. In the patients admitted to the emergency room,
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the ischemic sufferance of the herniated bowel loop may
be a trigger factor for systemic inflammation and sepsis. A
careful perioperative approach is necessary especially in
diabetic patients, associating cardiovascular diseases. Fluid
and metabolic rebalance and infection control are
associated with lower complications in the postoperative
period [48-50]. By targeting inflammation in diabetic
patients, physicians become able to improve insulin
sensitivity and glucose control, thus relieving the risk of
cardiovascular complications [51].
Postoperative adhesions after abdominal or pelvic
surgery remain an important clinical problem causing
infertility, pain and bowel obstruction. Minimally invasive
techniques are associated with decreased peritoneal
aggression and adherences formation. A comparative study
conducted in Italy on a group of 523 patients diagnosed
with ventral hernia aimed at establishing the safety profile,
efficacy and feasibility of laparoscopy using composite
mesh and tacks compared to the open alloplastic technique.
Among the analyzed criteria, the following are worth
mentioning: the duration of surgery, postoperative
complications, the duration of the analgesic therapy, the
restoration of the intestinal function, the average length of
hospitalization, the mortality and recurrence rate at one
year postoperatively. The results of the study highlighted
the superiority of laparoscopy over open classical
procedures. In the group that underwent laparoscopy with
textile allograft, the duration of the operation was shorter,
the rate of postoperative complications was 5% (compared
to 14% in the other group), the restoration of the intestinal
function was faster, there was less postoperative pain and
a short-term analgesic therapy. The average length of the
hospital stay was significantly reduced in the group that
benefited from the laparoscopic procedure. The rate of
postoperative complications was higher in the group that
benefited from the classic procedure compared to the
laparoscopic group, but the mortality rate was 0% for both
techniques. At the postoperative reassessment after one
year, a recurrence rate of 7% was observed for the classic
open procedure and 4% for the laparoscopic procedure.
Therefore, the laparoscopic procedure is an efficient and
safe variant, with very low rates of morbidity and
recurrence with multiple advantages compared to open
procedures, related to the reduction of overall
complications and the period of hospitalization with better
patient comfort [50-54].
The use of a variety of prosthetic materials for the
repair of umbilical hernias has led to a low recurrence rate
compared to that of classical anatomical procedures.
Subsequent studies on the type of surgery to repair the
umbilical hernia have led surgeons to start using the
laparoscopic procedure, as there is growing evidence that
the use of laparoscopy in the surgical treatment of
umbilical hernias is superior to the open alloplastic
148

procedure in terms of postoperative complications,
postoperative chronic pain, morbidity and overall mortality
[55-57].
Composite meshes are the preferred materials in most
cases to avoid the risk of visceral adhesion to the mesh, and
laparoscopy also allows the identification of several
previously undiagnosed hernia defects. In a recent series,
the laparoscopic repair of the umbilical hernia using a twolayer polypropylene mesh and transfascial sutures
significantly reduced wound infections, the length of the
hospital stay, and the costs compared to the open alloplastic
procedure [57-59].

Highlights
✓ The umbilical hernia is the second most common form
of hernia in adults, after inguinal hernia, most
frequently encountered in males aged between 51 and
70 years of age.
✓ The current trend is for the IPOM laparoscopic
procedure, with its IPOM plus variant, to become a
gold standard in the treatment of umbilical hernias,
due to its minimum postoperative complications and
quick recovery.

Conclusions
The umbilical hernia is a surgical condition that is more
and more common nowadays. More than 10% of all
operated hernias are umbilical and epigastric hernias. The
alloplastic, classical or laparoscopic procedure has become
the most used due to the benefits, such as: rapid socioprofessional reintegration, short-term hospitalization and
low incidence of relapses and postoperative complications.
The current trend is for the IPOM laparoscopic procedure
to become a gold standard in the treatment of umbilical
hernias.
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